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(54) HEAT TREATING APPARATUS FOR 
SUBSTRATE 

(57) Abstract: 

PURPOSE: To provide a heat treating apparatus capable 
of preventing spherical spacers from coming off from 
setting recessed parts without using an adhesive agent, 
of preventing the generation of particles on the occasion 
of heat treatment, of facilitating the 
attachment/detachment and the replacement of the 
spherical spacers, and of performing heat treatment 
inexpensively. 

CONSTITUTION: This heat treating apparatus is 
provided with a plate 2, and spherical spacers 6 for 
supporting a substrate 1 above the plate 2 at a required 
interval. Spacer holding recessions 17 shallower than the 
diameter of the spherical spacers 6 are provided on the 
upper surface of the plate 2. And the size S of the 
upper-surface openings of the setting recessions 17 is 
smaller than the diameter of the spherical spacers 6. A 
minute interval (d) is formed between the plate 2 and the 
substrate 1 by inserting the spherical spacers into the 
spacer holding recessions 17, and supporting the 
substrate 1 casing the top sections of the spacers to 
project upwards from the upper surface of the plate 
through the openings. 
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(54) FORMATION OF AMORPHOUS SEMICONDUCTOR SUPER LATTICE THIN 
FILM 

(11) 63-76417 (A) (43) 6.4.1988 (19) JP 

(21) Appl. No. 61-219372 (22) 19.9.1986 
(71) HITACHI LTD (72) TAKESHI WATANABE(4) 
(51) Int. CI 4 . H01L21/205,H01L21/31 

PURPOSE: To obtain a method which provides a high film forming speed and a high 
productivity by a method wherein a plasma for plasma CVD is generated by electron 
cyclotron resonance induced by the alternating electric field of a microwave in a 
vacuum chamber and a magnetic field in the vacuum chamber. 

CONSTITUTION: A thin film is formed on a substrate 8 placed in a vacuum chamber 
3 by a method wherein gas containing compounds or simple substances composed 
of elements of which the thin film to be formed is composed is introduced into the 
vacuum chamber 3 and a plasma is generated and chemical reaction is induced in 
the gas or on the surface of the substrate 8. By this method, amorphous semiconductor 
thin films with different characteristics are alternately laminated to form an amorphous 
semiconductor super-lattice thin film. The' plasma used in the forming method like 
this is generated by electron cyclotron resonance induced by the alternating electric 
field of a microwave in the vacuum chamber 3 and a magnetic field in the vacuum 
chamber 3. For instance, a microwave generated by a magnetron 1 is introduced 
into the vacuum chamber 3 and a magnetic field is induced by a solenoid coil 5 and, 
at the same time, gases are supplied from gas inlets 6 and 7 to form a thin film on 
the substrate 8. 
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(54) VAPOR GROWTH METHOD 
(11) 63-76418 (A) (43) 6.4.1988 
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PURPOSE: To obtain an epitaxial layer with a uniform impurity concentration 
distribution in an epitaxial wafer surface by a method wherein a doping gas 
supply part which has a number of holes is provided directly above a substrate 
and, during the crystal growth, the doping gas is spouted out from the holes 
while the doping gas supply part is being rotated. 

CONSTITUTION: When vapor growth of GaAs is effected in a Ga/AsC/ 3 /H 2 
reaction system, a doping gas supply part 13 which has a number of holes 
is provided directly above a substrate 16 and, during the crystal growth, doping 
gas is spouted out from the holes while the doping gas supply part 13 is being 
rotated. For instance, the doping gas supply part 13 which has a number of 
holes is provided directly above the substrate 16 placed on a substrate holder 
15 and As produced by the reaction between AsC/ 3 and H 2 is supplied from 
a material gas supply part 14 into a Ga source 12 placed in a temperature 
range of about 860°C to perform epitaxial growth. Then H 2 S/Ar of 200 ppm 
is spouted out from the holes of the doping gas supply part 13 which is provided 
directly above the substrate 16 placed in a temperature range of about 750°C 
while the doping gas supply part 13 is being rotated to make a high impurity 
concentration active layer grow. 




11: reaction system quartz tube 



(54) HEAT TREATMENT APPARATUS FOR SEMICONDUCTOR WAFER 

(11) 63-76419 (A) (43) 6.4.1988 (19) JP 

(21) Appl. No. 61-219525 (22) 19.9.1986 r > 

(71) HITACHI LTD (72) SHIGEKI HIRASAWA(l) 

(51) Int. CI*. H01L21/22,H01L21/68 

PURPOSE: To obtain an apparatus which can treat a large number of semiconductor wafers 
and which minimize penetration of external air into a heater when wafers are subjected 
to a heat treatment successively for a relatively long period by providing a heating space 
which has an insertion aperture at its lower end, a heating space which has a taking out 
aperture at its lower end and a passage space which connects mutually the upper parts 
of both the heating spaces. 

CONSTITUTION: A heating space is composed of a heating space which has an insertion aperture 
at its lower end, a heating space which has a taking out aperture at its lower end and a 
passage space 10 which connects mutually the upper parts of both the heating spaces. Semicon- 
ductor wafers 1 are piled and arranged to be stored in the heating space and a means which 
conveys the semiconductor wafer from the lower end insertion aperture to the lower end 
taking out aperture through the passage space 10 is provided. For instance, two cylindrical 
high temperature furnaces 11 and 12 are provided in parallel and the upper parts of the 
heating spaces in the high temperature furnaces 11 and 12 are mutually connected by the 
linking passage 10. 1st and 2nd frames 31 and 32 on which a number of grooves 33 and 
34 for placing and arranging piled wafers 1 and which have different lengths are so arranged 
as to make a ' right angle and the wafers are alternately placed in the grooves 33 and 34 
to convey the wafers vertically. 
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